Introduction
The World Health Organization (WHO) and partners have released new and updated indicators for assessing infant and young child feeding practices for use in population-based surveys. The indicators reflect current recommendations for appropriate infant and young child feeding and provide important new information on feeding practices in children 6 to 23 months of age.
Simple, valid, and reliable indicators are crucial for tracking progress and guiding investment to improve nutrition and health during the first 2 years of life. In 1991, WHO issued indicators for assessing breastfeeding practices that have since been used widely and have contributed to directing program efforts in many countries [1] . However, a set of indicators that could be used in population-based surveys to assess complementary feeding practices was not available. This limited the understanding of the magnitude and distribution of inadequate feeding practices and hampered progress in the development of effective program responses.
Recognizing this gap, WHO, together with partners from the International Food Policy Research Institute, the Food and Nutrition Technical Assistance Project/ Academy of Educational Development, Macro International, the University of California at Davis, the United States Agency for International Development, and UNICEF jointly undertook the effort to develop new and updated indicators to assess infant and young child feeding practices. The work was guided by updated recommendations for the duration of exclusive breastfeeding [2, 3] , the Guiding Principles for Complementary Feeding of the Breastfed Child [4] , the Guiding Principles for Feeding Non-Breastfed Children [5] , and a conceptual framework for identifying potential indicators of complementary feeding [6] . An extensive analysis of infant and young child dietary intake data from 10 sites was performed to assess relationships between dietary diversity and mean micronutrient density adequacy and between feeding frequency and energy intake [7, 8] .
The results of this 5-year effort have been recently published [9] . Eight core and seven additional indicators now cover optimal breastfeeding practices and food-related aspects of appropriate feeding practices in children 6 to 23 months of age. New indicators include measures of dietary diversity, feeding frequency, and the consumption of iron-rich or iron-fortified foods. Most indicators can be derived from questions already used in widely implemented surveys, such as Demographic and Health Surveys and UNICEF Multiple Indicator Cluster Surveys. An operational guide to facilitate standardized measurement is under development. The indicators and indicator definitions are summarized in the Annex.
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Indicators for assessing infant and young child feeding 13. Duration of breastfeeding 14. Bottle-feeding 15. Milk feeding frequency for non-breastfed children Data from available Demographic and Health Surveys from 54 countries are currently being analyzed by Macro International to identify baseline values for several of the new indicators. The report will be published by WHO in 2009. Information from 18 African countries using an earlier version of the indicators demonstrated that in 13 countries, less than 30% of children 6 to 23 months of age were fed with solids or semisolids the minimum number of times or more and fed the minimum number or more of food groups, whereas in 14 countries less than 10% of non-breastfed children 6 to 23 months of age received any milk products in addition to being fed solids and semisolids the minimum number of times or more and fed the minimum number of food groups or more [10] . Appropriate infant and young child feeding is critical for child health, development, and survival. The Global Strategy for Infant and Young Child Feeding provides the framework for effective action [11] . In order to assess the situation, target interventions, and populations at risk and to monitor and evaluate progress, feeding practices must be tracked with the use of standard measures. The new and updated indicators provide a sound basis for expanding the necessary information and knowledge, and it is hoped that they will be used widely by countries and partners in efforts to assess progress in public health and toward attainment of the Millennium Development Goals.
Bernadette Daelmans is a staff member of WHO. The author alone is responsible for the views expressed in this publication, and they do not necessarily represent the decisions or policies of WHO. Members of the Working Group and the Steering Team that led the development of the indicators are listed in the document referenced in the Annex. » This indicator is based on historic recall. The denominator and numerator include living children and deceased children who were born within the past 24 months. » It is recommended that the indicator be further disaggregated and reported for (i) live births occurring in the last 12 months; and (ii) live births occurring between the last 12 and 24 months.
Exclusive breastfeeding under 6 months:
Proportion of infants 0-5 months of age who are fed exclusively with breast milk Infants 0-5 months of age who received only breast milk during the previous day Infants 0-5 months of age
Notes:
» This indicator includes breastfeeding by a wet nurse and feeding expressed breast milk. It was, however, thought simpler to retain the term "exclusive breastfeeding" rather than the more precise but cumbersome term "fed exclusively on breast milk". » This is the first in the series of current status indicators based on recall of the previous day and includes living infants. All indicators that follow, except "children ever breastfed", are also based on recall of the previous day. » Using the previous day recall period will cause the proportion of exclusively breastfed infants to be overestimated, as some infants who are given other liquids irregularly may not have received them in the day before the survey. » As with other indicators that are based on current status, exclusive breastfeeding is based on a cross section of children in a given age range, in this case children from birth to just under 6 months of age. It therefore does not represent the proportion of infants who are exclusively breastfed until just under 6 months of age and should not be interpreted as such. It is generally accepted that the proportion of children who are exclusively breastfed until just under 6 months of age is lower than the number derived from the indicator of current status. For example, if there is a linear rate of decline in the proportion exclusively breastfed from 100% at birth to 20% at 6 months, the indicator value for exclusive breastfeeding under 6 months would be 60% (as compared to 20% still exclusively breastfed at 6 months). However, the indicator recommended in this document represents the best option for estimating exclusive breastfeeding and is more sensitive to capturing changes. If there is interest in identifying differences in proportions of infants exclusively breastfed over smaller age ranges, creation of a figure or area graph of feeding practices by age and disaggregation as suggested in the bullet below may provide such information. » It is recommended that the indicator be further disaggregated and reported for the following agegroups: 0-1 months, 2-3 months, 4-5 months, and 0-3 months. » This indicator is one of the two parts of the previous composite indicator for timely complementary feeding, which also included continued breastfeeding (1). » The previous indicator included living infants 6-9 months in the numerator and denominator. A narrower age range has been chosen so as not to include infants first receiving foods as late as 9 months in the numerator. » Because the indicator has a very narrow age range of 3 months, estimates from surveys with small sample sizes are likely to have wide confidence intervals. » Figures or area graphs of infant feeding practices by age provide additional information and are a useful illustration of the pattern of introduction of solid, semi-solid, or soft foods in the population.
Minimum dietary diversity:
Proportion of children 6-23 months of age who receive foods from 4 or more food groups Children 6-23 months of age who received foods from ≥ 4 food groups during the previous day Children 6-23 months of age Notes: » The 7 food groups used for tabulation of this indicator are: -grains, roots, and tubers -legumes and nuts -dairy products (milk, yogurt, cheese) -flesh foods (meat, fish, poultry, and liver/organ meats) -eggs -vitamin-A rich fruits and vegetables -other fruits and vegetables » Consumption of any amount of food from each food group is sufficient to "count", i.e., there is no minimum quantity, except if an item is only used as a condiment.
» The cut-off of at least 4 of the above 7 food groups above was selected because it is associated with better quality diets for both breastfed and non-breastfed children (8) Consumption of foods from at least 4 food groups on the previous day would mean that in most populations the child had a high likelihood of consuming at least one animal-source food and at least one fruit or vegetable that day, in addition to a staple food (grain, root, or tuber). » Results may be reported separately for breastfed and non-breastfed children. However, diversity scores for breastfed and non-breastfed children should not be directly compared, because breast milk is not 'counted' in any of the above food groups. Breast milk is not counted because the indicator is meant to reflect the quality of the complementary food diet. As a consequence, this indicator may show 'better' results for children who are not breastfed than those who are breastfed in populations where formula and/or milk are commonly given to non-breastfed children. » For the same reason, this indicator should not be used to compare populations that differ in prevalence of continued breastfeeding. This caution applies both to comparisons between different sub-populations at one point in time (e.g., urban versus rural comparisons) and the same population at different points in time (e.g., if continued breastfeeding has declined). The composite indicator (# 7 below) captures several different dimensions of feeding and can be used for comparisons across time and between populations with different rates in continued breastfeeding. » It is recommended that the indicator be further disaggregated and reported for the following age groups: 6-11 months, 12-17 months, and 18-23 months.
6. Minimum meal frequency: Proportion of breastfed and non-breastfed children 6-23 months of age who receive solid, semi-solid, or soft foods (but also including milk feeds for non-breastfed children) the minimum number of times or more. The indicator is calculated from the following two fractions:
Breastfed children 6-23 months of age who received solid, semi-solid, or soft foods the minimum number of times or more during the previous day » Minimum is defined as: -2 times for breastfed infants 6-8 months -3 times for breastfed children 9-23 months -4 times for non-breastfed children 6-23 months -"Meals" include both meals and snacks (other than trivial amounts), and frequency is based on caregiver report. » This indicator is intended as a proxy for energy intake from foods other than breast milk. Feeding frequency for breastfed children includes only non-liquid feeds and reflects the Guiding Principles. Feeding frequency for non-breastfed children includes both milk feeds and solid/semi-solid feeds, and also reflects the Guiding Principles for these children. » It is recommended that the indicator be further disaggregated and reported for the following age groups: 6-11 months, 12-17 months, and 18-23 months of age. Results may also be reported separately for breastfed and non-breastfed children.
Minimum acceptable diet:
Proportion of children 6-23 months of age who receive a minimum acceptable diet (apart from breast milk) This composite indicator will be calculated from the following two fractions: Breastfed children 6-23 months of age who had at least the minimum dietary diversity and the minimum meal frequency during the previous day Breastfed children 6-23 months of age and Non-breastfed children 6-23 months of age who received at least 2 milk feedings and had at least the minimum dietary diversity not including milk feeds and the minimum meal frequency during the previous day Non-breastfed children 6-23 months of age
Notes:
» For breastfed children, see indicators 5 and 6 above for "Minimum dietary diversity" and "Minimum meal frequency" definitions.
» For non-breastfed children, see indicator 6 above for definition of "Minimum meal frequency". The definition of "Minimum dietary diversity" is similar to the definition for indicator 5, but milk feeds are excluded from the diversity score for non-breastfed children when calculating "Minimum acceptable diet". This is because milk feeds are considered as a separate and required element for non-breastfed children in this multi-dimensional indicator. Exclusion of milk feeds from the diversity score here avoids "doublecounting" of this food group and allows use of this indicator in comparisons -across space and time -between populations with different rates of continued breastfeeding. » See indicator 15 below for the rationale for at least 2 milk feedings for non-breastfed children. » It is recommended that the indicator be further disaggregated and reported for the following age groups: 6-11 months, 12-17 months, and 18-23 months of age.
Consumption of iron-rich or iron-fortified foods:
Proportion of children 6-23 months of age who receive an iron-rich food or iron-fortified food that is specially designed for infants and young children, or that is fortified in the home Children 6-23 months of age who received an iron-rich food or a food that was specially designed for infants and young children and was fortified with iron, or a food that was fortified in the home with a product that included iron during the previous day Children 6-23 months of age Notes:
» Suitable iron-rich or iron-fortified foods include flesh foods, commercially fortified foods specially designed for infants and young children that contain iron, or foods fortified in the home with a micronutrient powder containing iron or a lipid-based nutrient supplement containing iron. » While this indicator assesses a critical aspect of nutrient adequacy of food intake, guidance on how best to operationalize the data collection is difficult to standardize. Further work is being undertaken to develop the questions to allow for its tabulation. » It is recommended that the indicator be further disaggregated and reported for the proportion of children receiving flesh foods only and the proportion of children who consume some fortified food specially designed for infants and young children that contains iron (with or without flesh foods). » It is also recommended that the indicator be further disaggregated and reported for the following age
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Indicators for assessing infant and young child feeding groups: 6-11 months, 12-17 months, and 18-23 months of age.
Optional Indicators
Considering the need to limit the number of indicators and quantity of data to be collected to a minimum, it is proposed that the indicators described above are the most critical for population-based assessment and programme evaluation. However, to ensure continuity in monitoring of previously used indicators and recognizing that some programmes may wish to measure additional indicators, the following optional indicators are recommended: » The title of this indicator on continued breastfeeding reflects an approximation of the age range covered. » Because the indicator has a relatively narrow age range of 4 months, estimates from surveys with small sample sizes are likely to have wide confidence intervals.
11. Age-appropriate breastfeeding: Proportion of children 0-23 months of age who are appropriately breastfed The indicator is calculated from the following two fractions:
Infants 0-5 months of age who received only breast milk during the previous day Infants 0-5 months of age and Children 6-23 months of age who received breast milk, as well as solid, semi-solid, or soft foods, during the previous day » As the proportion of infants aged just less than 6 months who are exclusively breastfed may be quite low in some populations, the intent of this indicator is to identify infants whose predominant source of nourishment is breast milk, but who also receive other fluids. These include liquids, such as waterbased drinks, fruit juice, and ritual fluids. Nonhuman milk and food-based fluids are not allowed. » A figure or an area graph of feeding practices by age provides the clearest illustration of various infant feeding practices and when used, can replace this indicator.
13. Duration of breastfeeding: Median duration of breastfeeding among children less than 36 months of age
The age in months when 50% of children 0-35 months did not receive breast milk during the previous day
